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Question 1 (30 marks) 
The following reversible, elementary, liquid phase reaction occurs in a CSTR:  
A  B 
The feed enters at a temperature of 300 K, with a molar concentration of A of 2M. 
The input flow rate is 10 L/s.  
What is the reactor volume necessary to achieve 90% of the equilibrium 
conversion in a CSTR operated adiabatically?  
 
Additional information: CpA = CpB = 60 cal/(mol.K); H°rxn = -10,000 cal/mol A. 
Temperature dependencies of k, Kc and Xeq are given below: 
 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE. THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Semester 1, 2017 FINAL EXAMINATION 
 ENG443 – Reactor Design 
Page 4 of 10 
Question 2 (30 marks) 
The following irreversible elementary gas phase reaction:  
    2A BC  
is currently carried out in a packed bed reactor containing 100 kg of catalyst. The 
entering pressure is 20 atm. Due to pressure drop along the catalyst bed, the exit 
pressure is 4 atm. A conversion of 50% is achieved with the current arrangement.  
It is proposed to add a CSTR with 200 kg of catalyst downstream of the PBR. 
There is no pressure drop in the CSTR. The flow rate and temperature remain 
unchanged.  
a) What would be the overall conversion in the proposed arrangement? 
(Refer to the flow diagrams below). 
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Question 3 (20 marks) 
The catalytic reaction A → B is carried out in a flow reaction system. The reaction 
follows the rate law given by: 
   
 where: k = 1 min
–1
; KA = 1 dm
3
/mol 
The entering concentration of A is 2 mol/dm
3
. What type of reactor or 
combination of reactors would have the smallest volume to achieve: 
a) 50% conversion? 
b) 80% conversion? 
 
Note: You may use graph paper on page 7 to solve this problem.
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Question 4 (20 marks) 
The following reactions were found to occur while trying to make a desired 
product B 
   













 T in degrees Kelvin 
 
Species X and Y are both pollutants. 
 
a) What is the instantaneous selectivity of B with respect to the pollutants X and 
Y? 
b) How would you carry out this reaction to maximize the formation of B? 
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Adiabatic Reactors  
  
 
 
 
